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WHAT IS CLAIMED IS: 



1 1. A boundary-s 

2 a plurality of s 

3 a data signal Input 

4 transmission during 

5 a plurality o 

6 respectively, each h 

7 event that a signal 

8 paths during test m 



n device to a macro, comprising: 
|gnal paths connected to the macro, each having 

end and a data signal output end for signal 
lormal mode operations; and 

circuitries for said plurality of signal paths, 
Jving capability of capturing a signal transmission 

as past through one of said plurality of signal 

le operations. 



1 2. The boundaryjscan device as claimed in claim 1, wherein each 

2 of said plurality of circuitries includes a gate having an input coupled to 

3 said data signal output end of one of said signal paths, and a scan cell 

4 having a capturing irjput coupled to an output of said gate. 

1 3. The boundaryjscan device as claimed in claim 1, wherein each 

2 of said plurality of cirLitries includes a gate having an input coupled to 

3 said data signal outdut end of one of said signal paths, and two scan 

4 cells of different typ|;s, each having a capturing input coupled to an 

5 output of said gate. 



1 4. The boundary 

2 wherein each 

3 having an output co 

4 plurality of signal pa 

5 end of said one sign 

6 cell for said one sign 

7 wherein said 
s logic unit, 
9 said selector 

10 selectors to connect 

11 normal mode operat 

12 said selector 



scan device as claimed in claim 2, 
if said plurality of circuitries includes a selector 
pled to said data signal output end of one of said 
is, a first input coupled to said data signal input 
path, and a second Input coupled to said scan 
I path, and 

|lurality of circuitries include a selector controlling 

controlling logic unit enabling each of said 
:he fist input thereof to the output thereof during 
ions, 

mtrolling logic unit enabling each of selected 
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ones of said selectors to connect the first input thereof to the output 

each of non-selected ones of said selectors to 
input thereof to the output thereof during test 



thereof and enablinc 
connect the second 
mode operations. 



1 5, The boundary 

2 selector controlling 

3 each controlling one 

4 plurality of second 

5 non-selected ones of 



1 6. The boundary 

2 selector controlling l<j>g 

3 each of said selected 

4 element controlling 



7. 



The boundary 
wherein each 



■scan device as claimed in claim 4, wherein said 
Icjgic unit includes a plurality of first logic elements, 
of said selected ones of said selectors, and a 
logic elements, each controlling one of said 
said selectors. 



scan device as claimed in claim 4, wherein said 
ic unit includes a first logic element controlling 
ones of said selectors, and a second logic 
4ach of said non-selected ones of said selectors. 



scan device as claimed in claim 3, 
of said plurality of circuitries includes a selector 
having an output coupled to said data signal output end of one of said 
plurality of signal paths, a first input coupled to said data signal input 
end of said one sigmil path, and a second input, 

said second in >ut of each of said selectors being coupled to one 
of said two scan cells; for said one signal path, and 

wherein said plurality of circuitries Include a selector controlling 
logic unit, 

said selector 
selectors to connect 



normal mode operat ons, 



said selector 



thereof and enablinc 
connect the second 
mode operations. 



controlling logic unit enabling each of said 
:he fist input thereof to the output thereof during 



controlling logic unit enabling each of selected 



ones of said selectors to connect the first input thereof to the output 



each of non-selected ones of said selectors to 
Input thereof to the output thereof during test 
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each controlling one 
plurality of second 



8. The boundary- scan device as claimed In claim 7, wherein said 
selector controlling Iqjgic unit includes a plurality of first logic elements, 

of said selected ones of said selectors, and a 
logic elements, each controlling one of said 



non -selected ones of said selectors 



9. The boundary 
selector controlling 
each of said 
element controlling 



logic 



selected 



10. The boundary 
of said plurality of 
form one of a plurali 



wherein each 
allows signal transm 



scan device as claimed in claim 7, wherein said 
unit includes a first logic element controlling 
ones of said selectors, and a second logic 
of said non-selected ones of said selectors 



each 



scan device as claimed in claim 1, wherein each 
paths and one of said plurality of circuitries 
of boundary scan ceils. 



signal 



11. The boundary scan device as claimed in claim 10, 
wherein said plurality of boundary scan cells include; 
a plurality of input boundary scan cells, each being coupled, at 
said signal data input end thereof, to one of a plurality of output pins of 
a peripheral circuit and, at said signal data output end thereof, to one 
of a plurality of input pins of the macro; and 

a plurality of o jtput boundary scan cells, each being coupled, at 
said signal data input end thereof, to one of a plurality of output pins of 
the macro and, at said signal data output end thereof, to one of a 
plurality of input pin<; of the peripheral circuit, 

of said plurality of input boundary scan cells 
ssion through said signal path thereof from said 



signal data input end to said signal data output end when the 



peripheral circuit is z 
wherein each 
allows signal transm 
signal data input end 



device under test during test mode operations, 
of said plurality of output boundary scan cells 
sslon through said signal path thereof from said 
to said signal data output end when the macro is 



a device under test during test mode operations. 
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The boundary- 
wherein each 
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scan device as claimed in claim 11, 
of said plurality of input boundary scan ceils 
includes an input-sidi* gate having an input coupled to said data signal 
output end thereof; 

wherein said blurality of input boundary scan cells include a 
plurality of scan cells, respectively, which are interconnected to form 
an input-side portion of a scan chain; 

wherein, during test mode operations, said plurality of scan 
cells of said input-side portion of said scan chain are operative to 
capture gate outputs of said input-side gates, respectively, for shifting 
each of said captured gate outputs through said scan chain; 

wherein, during test mode operations, said plurality of scan 
cells of said input-side portion of said scan chain are operative to 
update outputs, respectively; 

wherein each of said plurality of input boundary scan cells 
includes an input-side selector having a first input coupled to one of 
said signal data inpu ; ends and a second input coupled to one of said 
plurality of scan cells of said input-side portion of said scan chain; 

wherein, when the peripheral circuit is a device under test 
during test mode operations, each of said input-side selectors selects 
a signal on one of said data signal input ends to appear on the mating 
one of said data signal output ends; 

wherein each of said plurality of output boundary scan cells 
includes an output-side gate having an input coupled to said data 
signal output end thereof; 

wherein said plurality of output boundary scan cells include a 
plurality of scan cells, respectively, which are interconnected to form 
an output-side porticn of said scan chain; 

wherein, durir g test mode operations, said plurality of scan 
cells of said output-side portion of said scan chain are operative to 
capture gate outpu s of said output-side gates, respectively, for 
shifting each of said :aptured gate outputs through said scan chain; 

wherein, during test mode operations, said plurality of scan 
cells of said output-: ride portion of said scan chain are operative to 
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side 



update outputs, respectively 

wherein each 
includes an output 
said data signal input: 
output; and 

wherein, wherfi 
mode operations, 
one of said data 
data signal output 



, each 



signal 



of said plurality of output boundary scan cells 
selector having a first input coupled to one of 
ends and a second input receiving said updated 



the macro is a device under test during test 
of said output-side selectors selects a signal on 
input ends to appear on the mating one of said 



er ds. 



13. The boundary- scan device as claimed in claim 10, wherein each 
of said plurality of boundary scan cells is coupled to one of pins of the 
macro and allows sidnal transmission from said data signal input end 
thereof to said data signal output end thereof for the signal to be 
captured. 



14, 



The boundary 
wherein each 



scan device as claimed in claim 13, 
of said plurality of output boundary scan cells 
includes a gate having an input coupled to said data signal output end 
thereof; 

wherein said plurality of boundary scan cells include a plurality 
of scan cells, respectively, which are interconnected to form a scan 
chain; I 

wherein, during test mode operations, said plurality of scan 
cells of said scan chciin are operative to capture gate outputs of said 
gates, respectively, For shifting each of said captured gate outputs 
through said scan chain; 

wherein, during test mode operations, said plurality of scan 
cells of said output-side portion of said scan chain are operative to 
update outputs, respectively; 

wherein each )f said plurality of boundary scan cells includes a 
selector having a fin;t input coupled to one of said data signal input 
ends and a second ir put receiving said updated output; and 

wherein a test control signal indicating a device under test 
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during test mode operations causes selected one of said selectors to 
select a signal on on i of said data signal input ends to appear on the 
mating one of said d ita signal output ends. 



15. 



•scan device as claimed in claim 12, 
said plurality of boundary scan cells includes a 
first type and a second scan cell of the second 



The boundary- 
wherein each 
first scan cell of the 
type; and 

wherein said first scan cells are interconnected form a first scan 
chain for shifting captured data from one to another of said first scan 
cells and updating outputs, and said second scan cells are connected 
serially one after another to form a second scan chain for shifting 
captured data from cue to another of said second scan cells. 



scan device as claimed in claim 14, 
said plurality of boundary scan cells includes a 
first type and a second scan cell of the second 



16, The boundary- 
wherein each 
first scan cell of the 
type; and 

wherein said f ret scan cells are interconnected to form a first 
scan chain for shiftin j captured data from one to another of said first 
scan cells and updiiting outputs, and said second scan cells are 
connected serially or e after another to form a second scan chain for 
shifting captured data from one to another of said second scan cells. 

17. The boundary -scan device as claimed in claim 12, wherein, 
during normal mode operations, each of said selectors selects a signal 
on one of said data s ignal input ends to appear on the mating one of 
said data signal output ends. 



1 18. The boundary 

2 during normal mode 

3 on one of said data i 

4 said data signal outpjut 



•scan device as claimed in claim 14, wherein, 
operations, each of said selectors selects a signal 
gnal input ends to appear on the mating one of 
ends. 
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1 19. The boundary 

2 during normal mode 

3 on one of said data 

4 said data signal 



-scan device as claimed in claim 15, wherein, 
aperations, each of said selectors selects a signal 
5 Ignal input ends to appear on the mating one of 
output ends. 



1 20, The boundary 

2 during normal mode 

3 on one of said data 

4 said data signal outpbt 



scan device as claimed in claim 16, wherein, 
operations, each of said selectors selects a signal 
^ignal input ends to appear on the mating one of 
ends. 



